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FIELD OF THE INVENTION 



The subject of the present invention is a drum for an 
excavator that can be used in particular for the 
5 production of vertical trenches in hard or very hard 
soils . 

BACKGROUND OF THE INVENTION 

10 To produce vertical trenches that can have a large 
depth, typically at least 15 metres, it is known to use 
drilling machines usually called excavators, themselves 
being of well-known type. Such drilling rigs are 
described in particular in European Patent Application 

15 No. 1 231 327 filed in the name of the Applicant. These 
rigs essentially consist of a frame suspended from the 
lower end of a pulley block. The frame of the excavator 
is equipped at its lower end with two pairs of 
excavator drums each driven by a motor, preferably a 

20 hydraulic motor. Depending on the nature of the ground 
to be dug, excavating tools of different types are 
fastened to the shell of the excavator drum. 

When it is desired to produce the trench in a hard or 
25 very hard soil, the excavating tools often consist of 
rollers or cutting wheels mounted so as to rotate 
freely on the periphery of the shell of the drum. These 
rollers are equipped with studs which enable the hard 
soil to be perforated and thus the drilling to be 
30 carried out. However, mounting the excavating tools on 
the shell of the drum in this case raises difficulties. 

These difficulties will emerge more clearly with 
reference to Figure 1, appended hereto. Represented in 
35 this figure is the central core 12 of the excavator 
that constitutes the lower end of the excavator frame. 
Mounted on this core are two excavator drums 14 and 16 
that are represented by their trench in Figure 1. Each 
drum, or more accurately each drum shell 14a, 16a, has 
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a certain width 1 along the direction of the rotation 
X-X' axis of the drums. To produce the vertical trench, 
it is necessary that the excavating tools mounted on 
the shells enable drilling over a width L at least 
5 equal to the width 1 of the shells. However, when it is 
required to drill into a hard or very hard soil, 
mounting the rollers or cutting wheels constituting the 
excavating tools raises considerable difficulties on 
account of the very large forces that have to be 
10 absorbed by the rollers and therefore in particular by 
the bearings and the axles on which these rollers are 
rotationally mounted. 

To attempt to solve this problem, US Patent 5 924 222 
15 has described excavator drums which consist of 
cylindrical shells on which are mounted f rustoconical 
rollers that are angularly offset in relation to the 
shells and have, towards the external faces of the 
shell, a rotation axis inclined sufficiently to enable 
20 the axles of the rollers to be mounted on two end 
bearings. This enables the very large mechanical forces 
applied to the axles and to the bearings to be 
absorbed. By virtue of the high degree of inclination 
of these axles, it is necessary that the rollers have a 
25 high degree of conicity. 

However, this solution, which consists in using highly 
f rustoconical rollers steeply inclined with respect to 
the mid-plane of the shells, does not enable a high 
3 0 efficiency of the excavating tools to be obtained. 

One object of the present invention is to provide an 
excavator drum which effectively enables the trench to 
be excavated over the total width of the shells of the 
35 excavator drums while at the same time making it 
possible to obtain a much greater efficiency of the 
tool than is obtained by the technique described above. 
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SUMMARY OF THE INVENTION 

To achieve this aim, according to the invention an 
excavator drum for the production of vertical trenches, 
5 comprising a cylindrical shell mounted so as to rotate 
about its axis of revolution and having end faces and a 
plurality of excavating tools mounted on the external 
face of the said shell is characterized in that the 
said tools comprise: 

10 - a plurality of first rollers mounted so as to 

rotate about axes making an angle of less than 45 
degrees with the rotation axis of the drum, the 
external wall of which is a surface of revolution that 
is symmetrical with respect to the mid-plane of the 

15 roller orthogonal to its rotation axis, the said mid- 
plane substantially merging with the mid-plane of the 
shell, the said external wall, the length of which is 
less than the length of the shell, being equipped with 
cutting elements; and 

20 - a plurality of pairs of second rollers, the 

rollers of the same pair being mounted so as to rotate 
about cantilever axles whose support is mounted on the 
central area of the shell, the said axles making an 
angle of less than 3 0 degrees with the axis of the 

25 shell, each roller having a length at least equal to 
the distance that separates one end of a first roller 
from the corresponding end of the shell, the casing of 
the external end of the second rollers being at least 
in the plane containing one end of the shell, the pairs 

30 of second rollers being angularly offset in relation to 
one another and with respect to the first rollers, the 
external wall of each second roller being fitted with 
cutting elements. 

35 It is understood that the drilling of the trench over 
the total width of the shell of the excavator drum is 
obtained by the combination of the action of the first 
cylindrical rollers and of the pairs of rollers mounted 
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in the vicinity of the end faces of the shell of the 
drum. 

As the first rollers are substantially cylindrical or 
5 have a slight barrel shape, optimum efficiency of the 
tool is obtained. In order to obtain drilling over the 
total width of the shell, something which can of course 
not be implemented by the first drums, the width of 
which is necessarily less than that of the shell, 
10 provision has been made to mount, in the vicinity of 
the end faces of the shells, rollers of smaller width 
which may be mounted in cantilever fashion in a single 
bearing owing to the fact that the greater part of the 
drilling force is obtained by the first rollers. 

15 

In a preferred method of implementation, the first 
rollers have axles that are mounted, at each of their 
ends, in bearings fixed to the external wall of the 
shells. This results not only in optimum drilling 
20 efficiency but also in likewise optimum mechanical 
resistance to the forces, owing to the presence of the 
bearings at the two ends of the rotation axles of these 
first rollers. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the invention will 
become more apparent on reading the following 
description of several embodiments of the invention 
30 given by way of non-limiting examples. The description 
refers to the appended figures, in which: 

Figure 1, already described, is a basic view 
illustrating the mode of action of an excavator with a 
drum ; 

35 - Figure 2 is a front view of an excavator drum 

according to the invention; and 

Figure 3 is a side view of the excavator drum 
of Figure 2 . 
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DETAILED DESCRIPTION OF THE INVENTION 

With reference first of all to Figures 2 and 3 , a 
description will be given of a first embodiment of the 
5 excavator drum that bears the general reference 20. 

The drum 20 first of all comprises a cylindrical shell 
22 that is driven in rotation about its axis of 
revolution X-X' by a motor (not shown) integral with 
10 the core 24 of the excavator. Mechanical components 
such as 26 produce the rotation transmission between 
the output of the drive motor and the shell 22. As 
these parts of the excavator are well known, it is 
unnecessary to describe them in detail. 

15 

Mounted on the external face 22a of the shell 22 are 
excavating tools that are of two different types. On 
the one hand, there are tools 2 8 that consist of a 
single roller that will be described later in more 

2 0 detail and, on the other hand, excavating tools 3 0 
consisting of a pair of second excavating rollers. As 
shown in Figure 2, the excavation tools 28 or 30 are 
angularly uniformly distributed over the shell 22 about 
its rotation axis X-X' , making between them angles b at 

25 the centre. In the particular embodiment represented in 
Figure 2, there are alternately one tool 28 then two 
tools 30 , than one tool 28, etc. Of course, other 
distributions of the two types of tools could be 
implemented . 

30 

Referring more particularly now to Figure 3, a more 
detailed description will be given of the excavating 
tools 28 and 30. This figure again shows the shell 22, 
which comprises two end faces each designated 3 2 and 
35 34, the distance between these faces being the width 1 
of the shell 32. The tool 28 consists of a roller or 
cutting wheel 36 whose lateral wall 36a is fitted with 
cutting elements such as studs 38. The lateral wall 36a 
of the roller may be cylindrical. It may also be a 
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surface of revolution generated by a generatrix having 
the form of a curve (portion of an ellipse) that is 
symmetrical in relation to the mid-plane of the roller. 
The roller 36 is mounted so as to rotate about an 
5 axle 40 that is substantially parallel to the axis X' -X 
of rotation of the shell 22. The axle 40 is supported 
by two end bearings 42 and 44 that are fixed to the 
external face 22a of the shell by means of supports 46 
and 48. On account of the presence of the bearings and 

10 of the supports, it will be understood that the active 
width of the roller 3 6 denoted by 1' is necessarily 
less than the width 1 of the shell 22. However, this 
width 1' is greater than half the width 1 of the shell 
and, preferably, greater than 2/3 of this width. It 

15 will thus be understood that very large forces may be 
withstood by the roller 36 since the axle 40 on which 
it rotates is supported by two end bearings 42 and 44. 

Preferably, the axles 4 0 of the rollers may not be 
20 parallel with the axis X-X' of the shell 22, but make a 
small angle of around 1 to 10 degrees with it in order 
to allow a slight displacement of the studs 38 while 
the roller 36 is rotating. In the case of softer 
ground, this angle may reach 45 degrees. 

25 

The second excavating tool 3 0 consists of a pair of 
excavating rollers or cutting wheels denoted by 50 and 
52. The rollers 50 and 52 have a side wall 50a, 52a 
that is substantially cylindrical. Each roller 50, 52 

3 0 is mounted so as to rotate about a shaft 54, 56 that is 
respectively mounted in cantilevered fashion on a 
bearing 58, 60 fixed to the external wall of the shell 
22 by means of supports 62 and 64. In the embodiment 
represented, the rotation axles 54 and 56 are parallel 

35 to the X-X' rotation axis of the shell 22. In Figure 3, 
the second rollers 50 and 52 have axles parallel to the 
axis X-X' of the shell. In some cases corresponding to 
very hard ground, it is advantageous to set the axles 
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54 and 56 at a slight angle of 1 to 10 degrees in order 
to obtain a displacement effect for the rollers. 

The rollers 5 0 and 52 of the same pair occupy the same 
5 angular position with respect to the axis X-X' of the 
shell and are arranged substantially symmetrically with 
respect to the mid-plane P-P' of the shell, orthogonal 
to the axis X-X' . More precisely, during the rotation 
of the shell 22, the rollers 50 and 52 are arranged in 

10 such a way that the casing E and E' of these rollers 
extends at least as far as the end faces 32 and 34 of 
the shell or slightly protrudes relative to its faces. 
Furthermore, the width e of these rollers is such that 
their area of action partially overlaps with that of 

15 the first rollers 36 in such a way that, while the soil 
is being drilled, there is an overlap between the area 
drilled by the rollers 36 and that drilled by the 
rollers 50 and 52. However, by virtue of the large 
width of the rollers 36, the width 1 of the rollers 50 

2 0 and 52 may be reduced. It is at most equal to 1/4 of 
the width of the shell and preferably not greater than 
l/6th. 



It will be understood that in this way the condition 
25 that the width L actually drilled by the excavator drum 
is at least equal to the width 1 of the shell of the 
drum is effectively satisfied. The width of the shell 
may be between 25 and 75 cm. Furthermore, it will be 
understood that the greater part of the drilling is 
30 carried out by the rollers 36, the axles for the 
rotation of which are mounted in two end bearings 42 
and 44. By contrast, it will be understood that the 
second rollers 50 and 52 have to develop only a much 
more limited drilling force owing to the presence of 
35 the rollers 36. That is why the rollers 50 and 52 may 
be mounted in a cantilevered fashion on the bearings 5 8 
and 60. In spite of this cantilevered mounting and by 
virtue of the limited forces applied to these rollers, 
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the latter can withstand the stresses that are applied 
to them. 

The rollers 50 and 52 are equipped on their side walls 
5 50a and 52a with studs such as 66. Studs 66' may also 
be provided on the external sides 5 0b and 52b of the 
rollers 50 and 52 in their peripheral part. It could 
also be contemplated to equip the entirety of the 
external end faces 50b and 52b of the rollers 50 and 52 
10 with studs 66' . 

Furthermore, the first rollers 3 6 may be centred with 
respect to the shell 22. In that case, the centre of 
the rotation axis of the rollers is substantially 
15 arranged in the mid-plane of the shell 22, orthogonal 
to the rotation axis X-X' of the latter. The first 
rollers 36 may also be arranged in a staggered fashion. 
In that case, the centres of the axes of the rollers 36 
are alternately arranged on either side of the mid- 
20 plane of the shell 22, orthogonal to its rotation axis. 



